THE ADVENT OF THE COMPUTERIZED TOMO-GRAPHIC (CT) scan has made the diagnosis of intracerebral hemorrhage (ICH) direct and precise. Numerous recent studies have clarified the clinical presentations, locations and acute prognostic features. [1] [2] [3] The acute mortality from such bleeds has been found to be lower than estimated in the pre-CT era. Even in the past, however, very little has been written on the ultimate outcome of survivors of an acute ICH.
Recent textbooks 4, 5 state that recurrent hemorrhage from ICH is uncommon, and long term prognosis variable, but no precise data support these opinions. Follow up data on thrombotic strokes has been difficult to separate from ICH because of diagnostic uncertainty prior to the era of CT scans. The purpose of the present study was to clarify some features of the acute and long term prognosis of ICH.
Methods
The charts of all patients with a diagnosis of primary intracerebral hemorrhage admitted to the University of Mississippi Medical Center and the Jackson Veterans Administration Hospital from November, 1975 to November, 1979 were reviewed. The University of Mississippi Medical Center is largely a primary care hospital, whereas the Veterans Administration facility has a mixed population of both primary and referral patients. All patients with a diagnosis other than "primary" or hypertensive intracerebral hemorrhage were omitted (that is, patients with intracerebral aneurysms, arteriovenous malformations, hemorrhagic infarctions, or with any hemorrhagic disorder). Over 80% of the patients included in the present series had a history of hypertension prior to admission, but in the remainder no accurate history could be obtained. Other criteria for hypertension such as cardiac hypertrophy on EKG or at autopsy, funduscopic changes, and so on, were present in these patients but not discussed here, since many of the patients were young and such changes were not thought to be uniformly reliable. All patients included in the present series had their intracerebral hematoma demonstrated by CT scan. Three additional patients were found to carry a diagnosis of primary or hypertensive intracerebral hemorrhage but were excluded from further analysis because they did not have a CT scan done. A total of 70 patients met the diagnostic criteria; 28 of these died during their initial hospitalization and 42 underwent follow up evaluations.
Cerebral arteriography was done in 25 of the patients whose clinical presentation or CT localization created uncertainty as to the correct diagnosis. None of these were found to have any other cause for their hematoma.
Telephone calls were made to every surviving patient or to the families of the deceased to obtain information on their follow up status. Satisfactory information could be obtained in every case. Hospital charts were also reviewed for recent clinic visits, subsequent hospitalizations, and so on.
Results
The average follow up period after discharge from the hospital was 29 months. Seven patients died during the follow up period, most of them early (1 day, 2, 3, 4, 5, 13 and 24 months). When these seven patients were deleted, the average follow up time for the remainder was slightly more than 33 months. The patients' hematomas were divided into groups by size according to the CT scan picture: Small (< 2 cm.), Medium (2-5 cm.), and Large (> 5 cm.) in diameter. Overall there were 31 large, 27 medium and 12 small hematomas.
As can be seen in table 1, the larger the hematoma the more dismal the prognosis. Ventricular extension occurred in 40% of all patients. The acute mortality with ventricular rupture was 60% (17 out of 28). Without this complication acute mortality was 21% (11 out of 53). ( 3) 18 (14) 28 (17) 3 3 1 7 (0) 8 ( 2) 15 ( 7) 12 ( 2) 35 (11) Table 2 shows that all patients presenting in coma died during the initial hospitalization, and that the less impaired the state of alertness, the better was the prognosis. A normal admission EKG and lack of signs of intracranial hemorrhage (in general, signs of subarachnoid blood or mass effect) also correlated with a good prognosis. Table 3 illustrates that 39% of patients with thalamic-ganglionic hemorrhages died during their initial hospitalization and 52% were alive at the end of follow up. Thirty-one percent of patients with lobar hemorrhages died during initial hospitalization and 50% were alive at the end of follow up.
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Overall, there seemed to be a disproportionate number of black patients in this series (57 or 81%) compared to our hospital's total racial distribution (65% blacks). Unexpectedly, the youngest age group had the highest early mortality (table 4) . Almost all of these were young blacks. However, regardless of race or sex, the overall mortality trends were similar (table 5) .
Seven patients died during the follow up period. The causes of death were: myocardial infarction (2), other medical complications (renal failure, broken hip, and pulmonary embolus on day of discharge) and one suicide. No episodes of recurrent intracerebral hemorrhage occurred.
Of the 35 surviving follow up patients, 19 were independently ambulatory, 13 ambulatory with assis- tance, 3 wheelchair bound and none bedfast. Four remained aphasic. Five had gone back to work. Twentythree had the same degree of function at follow up as at discharge, 17 had improved and 5 had worsened (all from independently ambulatory to a cane or walker). Table 6 shows the events discovered during the follow up period. Seven patients had their hematomas surgically treated; 3 of these died during hospitalization. Three of these 7 surgically treated patients had cerebellar hemorrhages; 2 died during hospitalization.
No seasonal periodicity was observed in the incidence of these ICH's although May was the most common month (13) and July the least (2), while the other months varied (4-7).
All but 6 of the follow up patients were still on antihypertensive medication at the time of the last follow up.
Discussion
These data regarding the initial hospitalization and survival are similar to recent studies 1 ' 3 except in regard to lobar hemorrhages. 3 Twenty percent of the ICH's in the present series were lobar in location and hypertensive in origin, so hypertension can be a relatively common cause of spontaneous lobar hemorrhage. This se- ries of lobar ICH's has different characteristics from those described by Ropper and Davis. 3 Our lobar ICH's were larger (7 large, 7 medium and 2 small) and in different locations (9 parietal, 4 temporal, 3 frontal and none occipital). The differences in location and size between our patients and those of Ropper and Davis may account for the less favorable prognosis of our lobar ICH's. They may also account for the lack of difference in outcome between our lobar ICH patients and those with hemorrhages in other locations (table 3) .
The specific clinical syndromes associated with ICH that relate to a good long-term prognosis deserve more detailed definition. The present series is still too small to permit confident conclusions when further subdivisions of the clinical categories are attempted.
It is noteworthy that a significant number (28) of these patients were initially thought to have had an infarct. They had a better survival and functional ability at follow up than did those with obvious signs of hemorrhage (table 2) . Prior to CT scanning, many such patients would not have been diagnosed as ICH. Obviously, they represent patients with less catastrophic initial CNS involvement than the others.
Because the large majority of these patients were primary care patients from the University of Mississippi Medical Center (the V.A. patients consisted of less than 20% of the total), this population of ICH cases was not greatly biased toward less severe hemorrhages as might occur at a tertiary referral center. Of course, some patients with catastrophic ICH will not survive to reach even a primary medical treatment facility.
Not all patients had arteriograms. It is unlikely that any aneurysms were missed since their high rate of recurrent hemorrhage was not found at follow up. The utility of the CT scan in identifying ICH is widely recognized and the diagnosis is extremely accurate. 6, 7 It was felt ethically unacceptable to perform arteriography in cases where the diagnosis was clear and no surgically treatable lesion was present or the patient was moribund on admission. Too few patients in the present series were treated surgically for any conclusion to be drawn in regard to its efficacy. It did not seem to affect the outcome in this group.
Perhaps because of the lack of wide seasonal fluctuations in daylight and temperature in our location, or because of our inclusion of all cases of primary intracerebral hemorrhage (as opposed to a mostly pathologically studied series), we could not demonstrate a periodicity of incidence. 8 Our data provide some specifics relating to race. The worst prognosis was not in the older age groups, as in prior studies, but in the 30-40 year old age range. These were almost all severely hypertensive blacks. There appears to be nothing unique to ICH in blacks except frequent and severe high blood pressure. The malignant type of hypertension present in this type of patient seems to lead to devastating hemorrhage with mortality despite otherwise good health.
Very few studies have been done regarding the longterm survival and residual function of survivors of hypertensive intracerebral hemorrhage. McKissock et al 9 in a short six month follow up found 2% of survivors back at work and 16% with "partial disability." However, this study was done before the advent of the CT scan and was primarily concerned with survival after surgical versus conservative therapy. There was no follow up after six months and no comment was made regarding rebleeding. Paillas and Alliez 10 followed a decreasing number of surgically treated ICH patients over a variable number of years and listed 11 recurrent hemorrhages in 161 patients alive one month after operation. This study was also done in the pre-CT scan era and other etiologies besides hypertension were included. All of the patients underwent surgery for their hematoma. Although a few patients were followed for over ten years, it is difficult to draw any conclusions regarding long term function because so many patients were lost to follow up. The authors concluded that if patients survived the operation and the following several years, the majority remained stable.
Autopsy studies have suggested that up to 25% of patients who died from ICHs had evidence of earlier hemorrhages."' 12 These studies were only inferential, without clinical correlation, and other causes of these pathologic lesions could not be excluded.
In the present study, there were no episodes of rebleeding nor bleeding at other sites intracranially. Forty-five percent of the survivors of initial hospitalization were fully ambulatory and another 31% ambulatory with assistance after almost 3 years. Seventeen percent died during the follow up period and a small number were back at work. Most patients' func-PROGNOSIS OF CEREBRAL HEMORRHAGE/'Douglas and Haerer 491 tion remained the same at follow up as it had been at discharge from the initial hospitalization.
In conclusion, patients who have survived a primary (hypertensive) ICH have a relatively good prognosis for recovery of function and are not likely to have a second ICH. They deserve aggressive medical care and rehabilitation efforts.
CEREBRAL HEMORRHAGE is a recognized complication of coarctation of the aorta and may occur in as many as 10% of older patients with this disorder. 1 However, cerebral hemorrhage in infants with coarctation is rare, and a review of the literature yielded only one such patient. 2 In this report, we present the clinical history and management of four infants who had documented coarctation of the aorta and an associated cerebral hemorrhage.
Patient 1 This 3.2 kg boy was born at 36 weeks of gestation after a normal pregnancy, labor, and delivery. On the second day of life, he became lethargic, tachypneic, and tachycardic. Physical examination revealed a grade III/VI systolic ejection murmur, and blood pressures of 66/50 mmHg in the upper extremities. His lower extremity pulses were absent.
The clinical course was marked by oliguria, metabolic acidosis (pH 7.08; p0 2 117 and pC0 2 25 mmHg)
